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Skin*  Toluene is a solvent for fats*  Its degreasing action,
when applied to the skin, may cause contact dermatitis*

Heart*  Cardiotoxic effects have been observed in humans and
laboratory animals subjected to very highly concentrated vapors of
toluene.  These effects are discussed below in the section on de-
liberate inhalation of hydrocarbons.  It is unlikely that inhalation
or ingestion of low concentrations of toluene would be detrimental
to the cardiovascular system.  Ogata et al. (1970) did report an ap-
parent decrease in pulse rate in volunteers inhaling 200 ppm toluene,
but no significant alteration of blood pressure.  No significant
effect on heart rate was observed in other persons inhaling 100 to
700 ppm toluene (Astrand jet J..L-> 1972; Gamberale and Hultengren,
1972).

Other Effects*  The toxicity of acute exposure to toluene
appears to be limited largely to depression of the central nervous
system, cardiac arrhythmias, and renal toxicity.  Even exposures to
quantities of toluene sufficient to produce unconsciousness fail to
produce residual organ damage in human victims (Longley et al.,
1967; Reisen et'jil. , 1975).

Evaluations of laboratory animals exposed to large doses of
toluene also indicate that the chemical is relatively nontoxic.
Svirbely et al. (1943) could find no conspicuous pathologic changes
in organs of mice exposed to high vapor concentrations of toluene.
Bruckner and Peterson (1976) detected only slight, transient rises
in serum glutamic-oxaloacetic transaminase (SCOT) activity in mice
that inhaled 4,000 ppra toluene for 3 hr.  Divencenzo and Krasavage
(1974) administered 150, 300, 600, and 1,200 rag/kg toluene to guinea
pigs by intraperitoneal injections.  Twenty-four hours later they
measured serum ornithine-carbamyl transferase (OCT) activity and
examined the livers for morphologic change.  There was no alteration
in OCT activity at any dose level.  Only at the highest dosage was
there histological evidence of lipid accumulation.

Reynolds and Yee (1968) included toluene in a hepatotoxicity
study because of its similarity to hepatoxic aliphatic halo-
carbons and lipophilic solvent properties.  In contrast to other
chemicals tested, administration of a 2.4 g/kg oral dose of toluene
had no effect on hepatic glucose-6-phosphatase activity, calcium
influx into hepatocytes, or liver morphology in rats after 1, 8,
or 24 hr.  In a subsequent investigation, Reynolds (1972) observed
no effect on a wide battery of hepatotoxicity indices 2 hr after
giving 2.4 g/kg of the chemical to rats.  These findings suggest
that any lipophilic solvation action on hepatocyte membranes by
toluene is of little toxicological consequence.  Holmberg and
Malmfors (1974) provided additional evidence of the nontoxic